Abstract. Alternative therapies have been sought to alleviate mutilation and morbidity associated with surgery for vulvar neoplasms. Our prime objective was to assess tumor absence in pathological vulvar and nodal specimens following neoadjuvant chemoradiotherapy in locally advanced vulvar neoplasms. Data were retrospectively collected from
Introduction
Vulvar neoplasms are an uncommon type of tumor accounting for only 3 to 5% of all gynecological cancers (1, 2) ; therefore, studies on the management of this type of cancer are scarce. At present, the standard treatments for vulvar neoplasms are radical vulvectomy and bilateral inguino-femoral lymphadenectomy. Studies of neoadjuvant radiotherapy aiming to shrink lesions that would have otherwise required pelvic exenteration, have suggested that radiotherapy may be used to reduce the extent of subsequent surgery or eradicate the disease in certain patients (2) (3) (4) . Furthermore, concomitant radiotherapy and chemotherapy with 5-fluorouracil (5-FU) improved regression of various squamous cell carcinomas of the anus, esophagus, head, neck and cervix (3) . This lead to the investigation of the use of induction chemoradiation as the primary therapy for squamous cell carcinoma of the vulva.
A number of retrospective analyses have established the feasibility of this new therapeutic approach, and suggested a therapeutic benefit of induction chemoradiation therapy for the treatment of vulvar neoplasms (2, (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) . The majority of studies involved patients with locally advanced vulvar neoplasms, but certain studies also included recurrent tumor cases that were not eligible for surgical resection by radical vulvectomy. Most studies only considered patients with incomplete responses to chemoradiation therapy for limited resection of persistent vulvar disease. The majority of chemotherapy regimens consist of 5-FU in combination with either mitomycin C (MMC) or cisplatin (CDDP), and radiation doses have varied widely from 30 to 65 Gray (Gy). Despite the impressive response and local control rates, inhomogeneity of the study populations and wide variations in the radiation schemes invalidate attempts to compare results with those achieved from radiation therapy alone. To date, there have been no prospective randomized trials to assess the benefit of chemoradiation therapy in vulvar neoplasms. We reveal the results of a retrospective study on neoadjuvant therapy followed by radical surgery in a series of 22 patients with locally advanced squamous cell carcinoma of the vulva. The main objective was to estimate the rate of absence of the tumor in pathological vulvar and nodal specimens of this therapeutic approach. Induction treatment consisted of inguino-iliac-pelvic radiotherapy in 25 fractions of 50 Gy over 5 weeks using 4 isocentric beams. The beams were focalized using a multileaf collimator for all patients with a dose of 6 MV anteriorly and 25 MV posteriorly and laterally. When possible, treatment was combined, according to comorbid diseases, with radiosensibilization chemotherapy, using carboplatin (CBDCA) together with either 5-FU (continuous perfusion of 5-FU at 1000 mg/m 2 /day and CBDCA with an area under the curve of 5 from day 1-4 of the first and fourth week of radiotherapy), paclitaxel (weekly perfusion of paclitaxel at 60 mg/m² and CBDCA with an area under the curve of 2), or alone (weekly perfusion of CBDCA with an area under the curve of 2). The same members of the medical staff assessed the clinical objective responses throughout the treatment. All patients underwent radical vulvectomy and bilateral inguino-femoral lymphadenectomy as described by Morrow et al (21) . Surgery was conducted at intervals of 5 to 8 weeks from neoadjuvant therapy. Follow-up clinical examinations were scheduled at 4-month intervals, inguino-pelvic CT scans were conducted twice a year and chest radiography once a year. The Kaplan-Meier method was used to estimate the median survival time.
Results

Tumor classification. Initial clinical tumor (T) and nodal (N)
classifications of vulvar neoplasms were as follows: T2 (n=7), T3 (n=15), N0 (n=10; no lymph nodes involved), N1 (n=8; lymph node metastases to 1 groin), N2 (n=4; lymph node metastases to both groins) ( Table I) . Squamous cell carcinomas of the vulva were primarily managed with surgery if clinically estimated to be <T2. Prior to treatment, all patients underwent a clinical examination of the pelvis and perineal lesions were biopsied. Systematic fine-needle aspiration cytology or microbiopsy of the inguinal nodes were not conducted. The median age of patients at diagnosis was 74. Radiotherapy and chemotherapy. All 22 patients completed the full course of neoadjuvant therapy; 22 patients received inguino-pelvic radiotherapy and 15 (68.2%) received concomitant chemotherapy (2 had combined CBDCA and 5-FU, 11 had CBDCA alone and 2 had combined CBDCA and paclitaxel). The chemotherapy treatment induced moderate leucopenia in 2 patients. Radiotherapy was relatively well-tolerated and the only acute toxic effect observed in 18 patients was vulvar inflammation, of which 5 cases were at grade 3.
Radical vulvectomy and bilateral inguino-femoral lymphadenectomy. All 22 patients underwent radical vulvectomy and bilateral inguino-femoral lymphadenectomy with dissection of the superficial and deep inguinal lymph nodes without preservation of the external saphena vein. Surgery was conducted within a median time of 6.6 weeks (IQR, 5.0-8.0) following radiotherapy. The median number of lymph nodes removed per groin was 7 (IQR, 6-9).
Tumor absence. The absence of tumors in the vulvar and nodal pathological specimens was achieved for 6 (27%) patients and absence in the vulvar pathological specimens only was achieved for 10 (45.4%) patients. All but 1 patient had at least pathological partial response following neoadjuvant therapy. All 15 patients with T3 tumors were at least pT2 and 7 patients with T3 tumors were pT0. Inguinal lymph node involvement was bilateral in 2 patients and unilateral in 6. Inguinal lymph nodes were tumor-free in 3 of the 8 N1 patients and in all 4 N2 patients.
Follow-up. The median hospital stay for patients undergoing surgery was 18 days (IQR, [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . Postoperative follow-up revealed necrosis in 3 (14.3%) cases, breakdown of groin wounds in 3 (14.3%), breakdown of vulvar wounds in 7 (31.8%), lymphocele in 14 (63.6%) and chronic lymphedema in 14 (63.6%).
A total of 6 (27.3%) patients relapsed and succumbed to metastatic evolution (to the liver and lungs) within a median time of 2.2 years (IQR, 0.6-4.6). Additionally, 1 patient had a perineal recurrence treated by salvage posterior pelvic exenteration. Within a median follow-up time of 2.3 years (IQR, 0.6-4.6), 12 (54.6%) patients were in complete remission. With the exception of the 6 recurrences, 4 patients succumbed to comorbid diseases. The median survival time was 5.1 years (IQR, 1.0-6.8).
Discussion
In this study, tumor absence in vulvar pathological specimens (pT0) was achieved in 45.4% of cases. Several retrospec- Table I . Initial clinical classification of squamous cell carcinoma of the vulva according to the UICC TNM classification of malignant tumors. (22) . A total of 71 patients were treated with combined 5-FU, CDDP and irradiation to a dose of 47.6 Gy. Clinically and pathologically complete tumor responses were observed in 48 and 70% of patients, respectively. Overall, only 2 (3%) patients had unresectable disease following chemoradiation, and it was only necessary to conduct urinary and/or gastrointestinal diversion in 2 patients. As this retrospective analysis evaluates the treatment efficacy in 22 patients treated over a 9-year period, the chemotherapy protocol varied. In coherence with evidence-based medicine, CBDCA and 5-FU were used first. Vulvar inflammation following radiotherapy was deemed too intense, thus, the oncology team decided to switch to a chemotherapy protocol with CBDCA alone. Within a few years, the chemotherapy protocol was extended to CBDCA combined with paclitaxel due to a concomitant phase II study on advanced cervical cancer lead in the Paul Strauss Cancer Centre, using the same chemotherapy regimen (25) . A total of 7 patients did not receive concomitant chemotherapy following geriatric evaluation due to heavy comorbidities.
N ----------------------------------------------------------------
In the present study, the reduction in tumor size occurred at the cost of important local morbidity represented by chronic lymphedema in 63.6% of cases. Few studies took this matter into account. Similar to the present study, the postoperative morbidity rate was high (65%) in the study by Lupi et al (17) , but lymphedema was observed in only 6 out of 22 patients. In order to potentially decrease local morbidity, our last patient benefited from delayed groin wound healing with vacuum-assisted closure (VAC). In this case, the duration of the follow-up was not long enough to indicate a possible control of local morbidity. Nevertheless, this technique appears to be of interest as it increases the rate of granulation tissue formation and reduces chronic edema, which leads to increased localized blood flow and neovascularization (26) . Further studies to indicate the potential benefit in terms of local morbidity control are required.
We observed a recurrence rate of 27.3% within a median of 2.2 years. With a median follow-up time of 2.3 years, the complete remission rate was 54.6%. Finally, median survival time was 5.1 years. In comparison, Lupi et al (17) demonstrated a recurrence rate of 31.8% following a median follow-up time of 2.8 years. Gerszten et al (20) treated 18 patients with combined 5-FU, CDDP and irradiation to a dose of 50 Gy. There were 13 (72.2%) complete responders of whom 12 remained disease-free at 2.1 years, and 5 (27.8%) partial responders of whom 2 suffered local recurrences. Finally, within a median follow-up of 4.2 years, the local recurrence rate was 16% in the GOG phase II study (22) .
In the present study, interpretation of lymph node response to neoadjuvant therapy remains difficult, due to the absence of initial anatomopathological proof of invasion. Only 2 N0 patients were pN1 and 1 was pN2. Other studies have established the therapeutic benefit of neoadjuvant therapy on lymph node metastasis. In the GOG phase II study (23) , 40 patients with unresectable N2/N3 groin lymph nodes underwent neoadjuvant chemoradiation therapy. The nodes became resectable for 38 (95%) of them. Pathological complete response was observed in 15 (41%) patients. Overall, 20 patients were alive without evidence of recurrent cancer, and 5 succumbed without evidence of recurrence.
Neoadjuvant therapy may represent a reliable and promising therapeutic strategy for locally advanced squamous cell carcinoma of the vulva. It may improve operability and decrease the limitations of pelvic exenterative procedures to the rare progressing or non responding patients. Larger clinical trials are required to confirm long term data on overall survival and disease-free survival.
